Formation of DNA-damaging N-nitroso compounds from the interaction of calcium-channel blockers with nitrite.
A large number of drugs have been shown to react with nitrite to give genotoxic-carcinogenic N-nitroso compounds (NOC). However, the majority of drugs remain to be examined in this respect, among which calcium-channel blockers, all theoretically nitrosatable and widely used in the therapy of hypertension and other cardiovascular diseases. In this preliminary investigation, seven calcium-channel blockers have been examined either for their in vitro nitrosation according to the procedure recommended by the WHO, or for occurrence of liver DNA fragmentation, as detected by the Comet assay, in rats given by gavage 1/2 LD50 of the drug and 80 mg/kg of sodium nitrite. After 6h incubation the yields of NOC formed in vitro from nicardipine, nifedipine, nimodipine and nitrendipine ranged from 37 to 45% of the theoretical one, whereas the yields of NOC formed from diltiazem, gallopamil and verapamil ranged from 2 to 5%. In vivo, as compared with the effect of the same dose of the drug alone, a significant increase of both tail length and tail moment, indicative of an increased frequency of DNA single-strand breaks and alkali-labile sites, was produced in rat liver DNA by the administration with nitrite of gallopamil, nifedipine, nimodipine and nitrendipine, the ratio [tail length of drug+NaNO(2)/tail length of drug alone] being 3.2 for nimodipine, 3.1 for gallopamil 2.2 for nifedipine, and 2.1 for nitrendipine. Even if present, the increase in the degree of DNA fragmentation did not reach the statistical significance in rats given with nitrite nicardipine, diltiazem and verapamil. Further studies should be performed to investigate the formation of NOC in conditions simulating those occurring in the stomach of humans treated with a therapeutic dose, and to quantitate their genotoxic potency.